












よりラット片眼に RPE 変性を誘発可能か研究した．また，NaIO3誘因 RPE 変性モデルにヒト多能
性幹細胞由来 RPE（hiPS-RPE）を網膜下移植し視細胞の保護効果を検討した．
　8-10週齢のオスの Wistar ラットの片眼に0.005，0.01，0.02 mg/μl の NaIO3を硝子体内投与した．
経時的に HE 染色にて網膜外層厚と網膜内層厚を計測し，透過型電子顕微鏡で形態学的評価を行っ
た．NaIO3投与後2日目に hiPS-RPE 懸濁液を網膜下に移植し，組織学的評価を行った．
　0.005 mg/μl 投与群では網膜内層・外層厚ともに変化はなく，0.02 mg/μl 投与群では網膜全層

























障害された RPE に健常な RPE を補充する RPE




























































































２）．0.01 mg/μl では，投与後７日目以降に網図1 組織HE染色








a） 投与眼．0.005 mg/μl 投与群では，網膜外層，網膜内層ともに変化はなく，0.01 mg/μl 投与群では，網膜外層が障
害されたが，網膜内層は保たれており，0.02 mg/μl 投与群では網膜全層がほぼ障害された．
b） 非投与眼．いずれの投与群にも変化はなかった． bar: 50 μm
a b
図２　NaIO3硝子体内投与後28日における各投与群での網膜外層厚，網膜内層厚の比較．
A）0.005 mg/μl 投与群では，網膜外層の変化はなく，0.01 mg/μl，0.02 mg/μl 投与群では，網膜外層が障害された．
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図３　免疫組織化学．0.01 mg/μl 投与後の抗ロドプシン抗体（Ret-P1: 赤）の経時変化．
A）14日目以降 Ret-P1陽性細胞はほとんど見られなくなり，網膜外層の核（DAPI: 青）もほぼ障害されている．
B）非投与眼では Ret-P1，DAPI 共に control 群と大きな差は認めない．bar: 50 μm



































常な RPE の補充を目的とした RPE 移植16）が注
目されており，既に臨床応用も行われている６）．
























た．その結果，0.01 mg/μl の NaIO3硝子体内投
与が緩徐な網膜外層の菲薄化を引き起こし，ま
た網膜内層や非投与眼は変化を認めなかった．

















































や RPE tear を治療対象とした RPE 移植のモデ
ルとして有用であることを示唆している．
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Characterization of a NaIO3-induced retinal pigment epithelium 
degeneration rodent model for iPSC-RPE cell transplantation
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ABSTRACT   The retinal pigment epithelium (RPE) plays an important role in maintaining 
photoreceptors, and RPE dysfunction causes eye diseases such as age-related macular 
degeneration (AMD). RPE transplantation has garnered much attention in recent years as a 
way to replenish healthy RPE, and clinical applications for RPE transplantation in patients with 
AMD have been reported. Preclinical studies use animal models to examine treatment efficacy, 
however, whether conventional methods with animal models are suitable for examining RPE 
transplantation is controversial. Systemic administration of sodium iodate (NaIO3) has been 
shown to induce RPE degeneration in rodent models, recapitulating morphological atrophy in 
corresponding areas. However, as rodents lack a macular region, these studies cannot precisely 
evaluate the effects of systemic administration. The induction of blindness in both eyes in non-
human primates bearing a macular region is also inappropriate in terms of animal ethics. With 
this in mind, we investigated whether intravitreal injection of NaIO3 can selectively induce a 
single-eye impairment in an RPE animal model. Additionally, we investigated whether subretinal 
transplantation of human induced pluripotent stem cells-derived RPE (hiPS-RPE) can protect 
against NaIO3-induced RPE degeneration.
   The intravitreal injection of NaIO3 was performed in 8-10 week-old male Wistar rats with 
rats being grouped by dose (0.005, 0.01, and 0.02 mg/μl). We measured outer nuclear layer 
(ONL) thickness and inner nuclear layer (INL) thickness at 8 retinal points by hematoxylin-eosin 
staining and evaluated RPE morphology by transmission electron microscopy sequentially (3, 7, 
14, and 28 days after injection). In addition, hiPSC-RPE cell suspension was injected into the 
subretinal space 2 days after NaIO3 administration and histological evaluation was performed 
sequentially (7, 14, and 28 days after NaIO3 injection). 
   The results showed no significant changes in INL and ONL thicknesses in the 0.005 mg/μl 
group. Retinal thicknesses in the 0.02 mg/μl group had almost completely degenerated. In the 
0.01 mg/μl group, ONL thickness had almost completely degenerated, but, in contrast INL 
thickness was preserved as well as 0.005 mg/μl injection group. RPE morphological changes 
and TUNEL-positive cells appeared at 3 days after NaIO3 injection, followed by rapid thinning 
of ONL thickness. None of the retinal thickness of contralateral eye in all groups showed any 
changes. Additionally, ONL thicknesses in the transplanted eyes were significantly greater than 
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